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3. Q4 LTfflv^ fimsy^SEEVgcliia&oTn v-:^ rJ^mg^ 1 0^ 

[0 0 0 5] 

Av3= gm3 • ZL — (2 a) 
iat. gm3, Vgc{i^C0^2b, 2 cX-m^i^^o 
gm3=l/'((Vt/I0) + (Re)) - (2b) 
Re • lO+Vt • log(I0/Is) = Vgc '"(2 c) 
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Robert G. Meyer, and William D. Mack. fA DC to 1-GHz Differential Mon 
olithic Variable-Gain AmplifierJ , IEEE Journal of Solid-State Circuits, 
1991^11^, m26m, mn-^, p.l673-1680 (Fig. 2) 
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mm^o 1 - 1 7 9 6 2 o-^^m. mi) 
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/((Re+(Vt/I0))4) I . (Vin2) 



... (4) 



ttlilE#2 004-3008961 



2003-006171 ^ ^- V : 6/ 

[0 0 12] 

m<7)asmmmmmmi. ^ 2 a , 2 b :5.t>*^ 3a, 3 b «b^75^^ i ^ . m 

[0 0 13] 

IM3=(3/4) • I (Vt/(I03) • (2 • Re-(Vt/I0))) 

/((Re+(Vt/I0))4) I . (Vin2) - (5) 

:i;ixi> m^<ofztb. mWimmm^<D^.^M^<o^^^-A^m 3:0 1 ^ 

[0 0 14] 
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L/v:^'a-<7)mffiflJ#Avtc^i-^^l±Jt I M3a: uV^^mM l(it<om%^ 

[0 0 15] 

:*:|&^{±> ±UVm^m^-t^fzib\zt£^i^Lfzii<OX. -e-<^Bfi^ti> «JEfIJ# 
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o ClO;^-! y^SW2. SWl. SWOtCiOs y iJ'^Abiiipillli^^M^nr 

[0 0 5 8] 

IlIl<7)#^i::*5V^T. ^\-Uyb^h(Dmmm-^^zJ:'::>x::^^ y^SW2. SW1> 



taiE# 2004-3008961 



^#0, 2003-006171 ^ ^-^y : 14/ 

[0 0 5 91 

mReO. Rel. Re2<7>Jfc«:^M 'J^-^ b 7 > v:^ ^ ^ ^M«<^JtlcSit^^ 

o 

[0 0 6 01 

I s5= I sS/ 2 = I si/ 4 - (6 a) 
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gml= l/'CRe+CVt/IO)) •••(7 b) 
Re=Re5/(2gain_state) .•.(7 c) 
1 0= I clO • ( 2 gain_state) ... (yd) 

C: C: -e^ 2 gain_state(i 2 <7)gain_state^ I clO{igain_state;6^' 0 <^ 
[0 0 6 51 

[0 0 6 6] 

^ o 
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nBLX/^^ T ^mm^mf^ ^ tiZX 19 ^ ^-r V^KSgain^statetciomU' 
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-yVy>i;7.^<D:z,^y ^m^^mm.^ g n d \z-t^mm\.z Lfzi)\ m<r>m^ 

^rmit. y^S^2. SWl. SW0O^»)#x.tCJ:oT/N'>f^i^-7>7 



/'((Re+(Vt/I0))4) I .(Vin2) 
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y^^^n^m^^m^i':hy^4y^-^h^>-J>(.^Ql, Q3. Q5<7)^-x 
=Sr*iH-^M-t'i>^*lC, y ^miC-en-rtLX-f >;/^SW2. SWl. S 

[0 0 7 4] 

wi. swo«r^i9#x.^«rticj: t), m,mMU<Dm^^^i^^m^^mm.-ti^\t 

[0 0 7 5] 

•^^':^M^^^<D^i\:'^mM^izt£\^^wmmm^mm^mmi-^ ^ 

[0 0 7 6] 
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[0 0 7 7] 

m'nn<0:r.^ y ^W^'SiQcQ^ Reel. Recl^M^fz^LhX'^ho ^(Omtm 

\%m^Mtnm.^^ui^^f^x^^^o ^(Dn^(r>3L^ y^w^R&co. Reci. r 

[0 0 7 8] 

RecO/4 = Recl/2 =Rec2 —(6c) 
[0 0 7 9] 

y^WMRecO. Reel. Rec2^Mk.:h^tiZi:^X. m^m-^omsmn^^b 
[0 0 8 0] 

y ^W^<7)^m^mm^J:^^<^X^^o b v>v>;^^Q 1. Q2^ 

[0 0 8 1] 

o 

[0 0 8 2] 
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, 4 2, 4 3 «:ffiv»7t^i:T-*)*o -e-<0^ti^l^ife?^^.^:l^^i::m^$*t-Cv^ 

I18i:lll9{i. ^ iS'^StniReO. ReK Re2tm.mM4 1 , 4 2, 
4 S^T^^^^^^^^^T^-^aj^-etL-rtL^LTV^^o -0^4||ife5^MO^^flJ# 
*i*IIlIj^lCi5V>r. m^MA 1-4 3-C^^$tt^3Vi5^iJ'm5!£OJt^±fB^7 

10 0 8 31 

\.m 5 mmm\ 

^)^o ^5^w^^{i> ±fB^i^iim^<7)#^^-g|5^HU7t:^j-e*;?»o 

[0 0 8 4] 

^5^Jfe?^^i:^l|life5^S.tO«^±(^j|S^ti, ;^^«;/^tL-CMOS 
[0 0 8 5] 

MO S h 9 >v;^iJ';65~S?ja<I'&>^-r 'y^^^'^■t■'^v^:^'a-^'{i^ MOS 
[0 0 8 6] 

mi i-ini 3(iS5iiifef^a<5^^BMo«^^^t-|iij^iii-e^^o itLf^o 

[0 0 8 7] 

6 mmjf^m] 

m 1 4 {i2^f&^<^^6lli&?F^]^t::'^^ nr|£flJ#itiIig|ij^O^^«::^1-|fl]j^|2lT' 
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[0 0 8 8] 

>'Vy^^MnO. Mnl. Mn2. MpO. Mpl. Mp2'C^fi£$tL*M0 S >/n'-^ iSr 
[0 0 8 9] 

vrfclwioT. /nMj^*-^ h^>v^^{i^fQLTiiiIilllIj^i:L-rtfjfpL^<^ 
;&<D-e. ^l|IM5^^,^^5|IMm-,=&t'i:I^^<7)^lJ#$!l^>6^^T'^^o ^oT. 



[0 0 9 0] 
[0 0 9 1] 

[0 0 9 2] 

7 ^mmm] 

m I 8 tt2|s:|^§g<^||7|IM5F^^t::'^'S> Rr»J#lii|@IIIl^<7)m^«:^1-iIj^Il|-T? 
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[0 0 9 3] 

L/cifcT-^;So 'e-.<7)'f&{±^l||ife3l^^.t|5I^fr'm^$tLTV>-|,o 
[0 0 9 4] 

0 1 J- 5 y ^ 9 b V > iJ' Q 1 , Q 2 t'O 

^~ ;^ - 3 V iJ' C jc;&%g^v^-C AlJ V ini: Voutr^<^^^#*;65 

Q7. Q 8:65TBll3A'&-ltm:oT. A:^ Vini:m:^J Vout^O^^#i?:/h$ 

[0 0 9 5] 

^ > VTs ^ ^mj^-fh h . mEEflJ#AvtPpJEJt I M3{i^ 7 a ~ 7 d:g.0'^3S: 8 i: 
[0 0 9 6] 

[0 0 9 7] 
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[0 0 9 8] 

J: ^ fiJ#$iJ^oy >r ^ 5 y iJ' 1/ >>^^j2;tf >i> c: t ^Ji^^t § ^ o III 1 9 {iH 7 ^ 
[0 0 9 9] 

> SWl. SWO *^«9#x.T/nMsK-^ b^:^v>^:5^0a:.< y ^1B!=J:^%m'6^: 
g n diZ-t^M^KM^. ^iZ^mmtLgn d L^v^ h § {iiE<7)i|-^^JE Vcc 

[0 10 0] 

I1I2 1 ii^^m<7)m8mmjfmjz^^'^mmm^'^m^<Dmj^^^irm^mx- 

[0 10 1] 

^^m^^mj^^:hMOS Vy>i^:^9Ml^ M3> M5 0>^- h i:M2> M4. 
M6 0^-h$r-etL^tt*dil3^^-t;&t*li, MOS h7>'y;^^Ml> M2 



tBgE# 2004-3008961 




#M 2003-006171 



^-v: 23/ 



[0 10 21 

^i5L^IRsO. Rsl. Rs2(Ojfc^MOS h ^VvX^cO'^-'- MIii(^JtlcKJt^J-r^ 

v->^«*T;o^ta:^i<oifc^2<^-<§^ti-;2>o i/::. ^^<ov-;^miiiI@iai^ 

[0 10 3] 
[0 10 4] 

L/i^?!l^^t7t;i>^ MOS ^^>vy?>^^cPI^$tL^;b^tT-{i^<^ -e^x-t^. G 
aAsMESFETOid 4''ft;'^J^#S#^^fflV>yi:m#^m b 7 :x v';^ iJ' 4- if, 

[0 10 5] 

\M 9 I^Mff^S] 

0 2 3 wm 2 4 ti:*:^ig<7)^ 9 wmm\zJi^^-nwmn^wisk(om^^7f^ 
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2b -So 



[0 10 6] 

ill 9 mmj^m tmi mmmm t (om^±.onmt^ ^ h ^ > v ;^ ^ \,z 

^ o 

[0 10 7] 

aAsMESFETOi^ •f'£it^m^m^^m^^fz%mi^ h 7 > ^ if . 
[0 10 8] 

[0 10 9] 

til 0 %mMm<r>n5^mnnmim^it^ i 9 mmmm^z^^^xwn 
Lfz-^wmmmmm^^^mmmm^:ifi^ (vgad 1 i^u Mi^r^ 

(DECORDER 1) 1 2 ^#Jn LTm^$tt^o 
[0 110] 

-r r t»ta^5effl T' -f V ;l"g-^gain_state_l D T Br'^5flJ#iii|fg|iI 

l^2fc>j^i loswo. swi. sw2oA:t>ov^-rti./J>>ic ru ^tB:tJt. ^m. 

[0 111] 
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gain_state_l 


swo 


SWl 


SW2 


Voltage gain 
Av 


dBJ^v(dB) 


dBc_IM3(dBc) 


loOnA) 


2 


0 


0 


1 


3.623 


11.182 


-47.998 


5.000 


1 


0 


1 


0 


1.812 


5.161 


-47.998 


2.500 


0 


1 


0 


0 


0.906 


-0.859 


-47.998 


1.250 



[0 112] 

^1^=^c 1 k, r-^i^^f-d a t a> ;^ hn-:r^^s t b «rfflv^T^> »; T^i'^^ 
[0 1131 

m-t^i§^. m 1 U^f i d T^-r V ^J' ;^'fi-^gain_state_ltc J: o xm&m 
^^^'©■^gain^state_ltc^1-*mJE?iJ#Av (dB^) Ogn^^r^-f^r^ y-e 
[0 114] 

[0 115] 

1 1 m&mm] 

m2 7{i^|&0^omi l|IW^atc>^'2>Br'^flJ#iii|iillII^(0«^^^1--7'n-7 
[0 1 1 6] 
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mi lllife5l^]lW^^0#iii|ii!iIi^(i. ±fBlll~m9^*feBSt::;fev^Tm?g 

Lfzosm.m^^m^m^^'^^mnmimm:^^ (vga2) 2 1 i:L> stirrr 

-i^'lHll^ (DEC0RDER2) 2 2 mMLXm^^fl^o 
[0 1171 

V ^ ;^'fi-tgain_state_2^ LT. ^ 2 l,z^ir ii^iZ-T^ ^ fl^m-^^m^^y 

dztizx^. -asmmm^m^^i^ 22©swo, swi (D-tft^tKoxti 

ru Xii roj =£rai^jLT. SWO. SWI lcjkxMSi-;SiiipillIj^0 9*)'fiEitO 
[0 118] 

[^2] 



gain_state_2 


SWO 


SWI 


SW2 


Voltage gain 
Av 


dBJ^v(dB) 


dBcJM3(dBc) 


lo(mA) 


3 


1 


1 


1 


6.341 


16.043 


-47.998 


8.750 


2 


0 


1 


1 


5.435 


14.704 


-47.998 


7.500 


1 


1 


0 


1 


4.529 


13.120 


-47.998 


6.250 
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